Theoretical estimates of α-decay half lives of several nuclei in the decay from element 113 are presented. Calculations in a WKB framework using DDM3Y interaction and experimental Q-values are in good agreement with the experimental data. Half life calculations are found to be quite sensitive to the Q-values and angular momenta transfers. Calculated decay lifetime decreases, owing to more penetrability as well as thinner barrier, as Q-value increases. Deviations to this predominant behaviour observed in some recent experimental data may be attributed to non zero spin-parities in some cases. PACS numbers: 27.90.+b, 23.60.+e, 21.10.Hw, 21.30.Fe In past two decades, syntheses of superheavy elements and their decay lifetime measurements have been two major goals of nuclear physics. This field has got new impetus by recent syntheses of several heavy elements and their subsequent re-confirmations [1, 2, 3, 4, 5] . With the advent of radioactive ion beam facilities it is now believed that ultimately it would be possible to reach the center of the island of superheavy elements. In this scenario, study of decay properties of superheavy elements, primarily by α emissions, has become an important domain of intense research. Discoveries of new superheavy elements have also provided a testing ground for many theoretical formalisms. It has been shown that half life calculations in the WKB framework for barrier penetration using the density dependent effective nuclear interactions and experimental Q-values can well reproduce the experimental data on superheavy nuclei [6] . In a subsequent calculation, following the same WKB framework, it was shown [7] that the Generalized Liquid Drop Model (GLDM) including the proximity effects (between nucleons in the neck or the gap between nascent fragments) could reasonably estimate the experimental data on superheavy nuclei when the experimental Q-values were used.
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In this work, half lives of parent nuclei
A Z, with the charge number Z =113-107 decaying via α emissions are calculated in the WKB barrier penetration framework using microscopic potentials for the α -nucleus interaction. The nuclear potentials have been obtained microscopically by double folding the α and daughter nuclei density distributions with the density dependent M3Y (DDM3Y) effective nucleon-nucleon interaction. This procedure of obtaining nuclear interaction energy for the α -nucleus interaction is more fundamental in nature. Moreover, the use of a microscopic nuclear potential for a wide range of α -nucleus interaction [8] is also a profound theoretical * E-mail: partha.roychowdhury@saha.ac.in; E-mail: dnb@veccal.ernet.in; E-mail: chhanda.samanta@saha.ac.in approach. The double folding potential, thus obtained, has been utilised for calculating the barrier penetration probability. The barrier pentrability is then used to provide estimates of α decay half lives for Z =113-107 α-emitters.
The decay Q ex values for the favored decays have been calculated from the measured α particle kinetic energies E α using standard recoil correction and the electron shielding correction in a systematic manner as suggested by Perlman and Rasmussen [9] . The decay Q ex value and the measured α particle kinetic energy E α are related by the following expression:
(1) where the first term in the right hand side is the standard recoil correction and the second term is an electron shielding correction. [4] . Owing to more penetrability as well as thinner barrier in case of higher Q value, the T 1/2 value decreases as Q increases. However, the decay times of the ref. [4] show opposite trend for 274 111 and 270 109 nuclei. Since these nuclei are all odd-odd nuclei, they have non-zero spins. In some cases, the spin-parity conservation might force an α-particle to carry away non-zero angular momentum. The additional barrier arising due to the centrifugal contributionh 2 l(l + 1)/(2µR 2 ), where R and µ are the distance and reduced mass of the α-daughter system respectively, acts to reduce the tunneling probability if the angular momentum l carried away by the α-particle is non-zero. Hindrance factor which is defined as the ratio of the experimental T 1/2 to the theoretical T 1/2 is therefore larger than unity since the decay involving a change in angular momentum can be strongly hindered by the centrifugal barrier.
The measured decay time, according to Ref. [4] , is only for one observed event. In case of better statistics this corresponds to mean lifetime for the decay. The half lives are just 0.693 (= ln2) times the mean lives. In the low statistics measurement, the half lives can be estimated approximately by considering the measured decay time value for only one atom measurement [4] as the mean life. These values however do not agree well with the theoretical calculations for l = 0 angular momenta transfers to the emitted α-particles. Moreover, the calculated decay lifetimes should decrease as Q-values increase. As stated before, deviations to this predominant behaviour is observed in these experimental data. This might be due to non zero spin-parities of these odd-odd nuclei and the spin-parity conservation might force the emitted α-particles to carry non-zero l.
In case of 278 113 for a centrifugal barrier arising out of l = 3 angular momentum transfer to an α-particle, using experimental Q-value (Q ex ), the theoretical half life becomes 307 [10, 11] which provide best theoretical estimates in this mass domain are also presented in Table-I alongwith the results of the present calculations for halflives using these theoretical Q-values.
Interestingly some discrepancies are reported in decay times in a recent repeat experiment in which (from two events) the mean life has been deduced by averaging two values [12] . The measured values along with corresponding theoretical calculations are listed in Table- [6] . The comparison suggests rather high angular momenta transfers to the emitted α-particles. In this regard, caution should be exercised in making any specific conclusion for these four nuclei (as the experimental data are from only two events) before further experimental measurements with higher statistics are available.
In summary, the WKB framework with DDM3Y interaction is known to providee good estimates of the experimental data when experimental Q-values are used [6] . We have calculated the α-decay half lives of the recent data on element 113 [2, 4, 12] . Interestingly, although the T 1/2 values should decrease as Q value increases, the decay times of the ref. [4] show opposite trend for 274 111 and 270 109 nuclei. This discrepancy does not exist in the subsequent repeat experiment [12] . Comparison with theoretical calculations indicates possible non-zero angular momenta transfers but warrants further experimental measurements with higher statistics. a) These Qex values are calculated using the measured α-decay energies [4] . b) These are experimental decay times [4] (not T 1/2 values). [12] and calculated α-decay half-lives of nuclei for 0 and 5 units of angular momenta transfers using experimental [12] and theoretical [10, 11] 
